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Abstract: PROBLEM TO BE SOLVED: To obtain a dual-gate structure in which the 
mutual diffusion of impurities between gate electrodes is suppressed excellently. 

SOLUTION: In a structure, a first gate electrode 16N and a second gate electrode 16P 
are formed of one gate interconnection 16. In this case, the first gate electrode 16N is 
composed of a first-conductivity-type (i.e., N-type) polycrystal silicon layer 2 IN and of 
a metal compound layer 22, the second gate electrode 16P is composed of a 
second-conductivity-type (i.e., P-type) polycrystal layer 2 IP and of the metal compound 
layer 22, and the metal compound layer 22 is formed in a separated state on the 
connecting region 21 A of the N-type and P-type polycrystal silicon layers 2 IN, 2 IP. In 
addition, a heavily doped region whose impurity concentration is higher than that of the 
N-type and P-type polycrystal silicon layers 2 IN, 2 IP is formed in the connecting 
region 21 A. 
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NSWft^tyftAig^ p®^F^o>r^->^A 

[0 0 4 3] #cv^-c\ gHtwy y 7 =77 4— BeWJc X *) 
h/^-y (Elbrus) SrTKricU <£;M£r^*^ 
(:ffl^tx7fy^fir9C<!:^i:ot, Nl#8 B V> 

ffi*§E2 1 A±<7>, ±SE&JRf 2 2 (2jft««-C* 

-rms^) *»*-t-So ww-cfi. ±fa«^««2iAtt 

x 7 fy^7 : (C I 2 ) ; 3 0 s c c rru &3t 



(0 2 ) ; 5 s c c m, 
■^-f ^ nj^^^L : 2 5 0mA, 
*<<iT* : 1 0 0 V, 
^y^V^#ffl^OJE^| : 0. 4Pa, 

1 6 *jgfiS;i-Sfc*o^5/^>-^oWtzff or fc J^\, 

Clt, 7*7/^- h»il<7)*If t^^l<7)NMO 
SF7y^nir PMOS h7>^^2 ir^^fiR* 

[0 0 4 4] ft|:H3l^tJ: CVDSCio 

ft«JimifitHR3 l SrMtSc ±C«mtfittK3 1 cd 
-f*J<b IT, 

fifcfflltf* :fh7xh^v^y7y (TEOS) ; 50s 
c c m v 

J$Mnm%<Dl£tl : 4 0 P a , 
: 7 2 0°C 

\zn^Lti 0 f Itifllgtf 3U\ #J;ttf6 0 0 n 

[0 0 4 5] ^(Dfe, i&MhUl&T^-— [RTA (Rapi 
d Thermal Annealing ) ] 3£BS:ffll*"t\ Stt{kfR*DiS 

MLAatUE: 1 0 0 0°C, 

»*aa#ia» : sir cn 2 ) . 

HMftSB»m : 1 0&\ 
UlR*Lfc: 0 tltRTA«Tof: fl 
[0 0 4 6] «fr >Til^c7) yy^77^ — ftfl?^ X o 

ox, ®\xM%2¥- bmmi 6 p±0«mjfitftR3 i 

x^fy^ : ^^^7/U^-n>-^ a^y (c - C 

4 F 8 ) ; 5 0 s c c m, 

R F'<!7 — : 1 . 2 kW 

^-/^>-^#ia^C0EE^ : 2 P a , 

tClS^LfCe -ecDft % iffiu^ h^^ — ^Sr, CT^tf 

[0 0 4 7] tLTE«»ftfc»*tS. ^^ 0 '> 

^yy^i^jio-c, (bi^bs) t45f^y 

(Ti) g^<!)7^/Uf33 ttSSftf^^ (T 

-mt it, 

j^/^-/^ y *s?1f* : T/i^V (A r ) ; 1 0 0 s c c 
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*s<y#/<y— : 8 kW, 

: 1 5 Ot:, 
&m&m%L<DEcj] : 0. 4 7 P a , 
i^^L.^i 0 fUifi^l0nm(7)l|JML 

/ujf 3 3 £^/&i-3o ^o*^** y —m 
t It, 

y : T/U^ (Ar) ;40sccm 

£^i!t (N 2 ) ; 2 0 s c c nu 
&m^mU<Dl£jj : 0. 4 7 P a % 

3 3 £ 7 0 nmOff StCriSBtL^Lo 
[0 0 4 9] ft^-CCVDffiCiot, ZXf^s 

(w) m&Mf&irZo z<D#>?AT>m<Dmf&3ktir 

tt, -Mi LT, 

Rj&JfX : 7VU=*V (Ar) ;2200sccm, 
(N 2 ) ; 3 0 0 s c c m, 7K*t (H 2 ) ; 5 0 0 s c 
c m, As7yft*y^fy (WF 6 ) ; 7 5 s c c 
rru 

JEftBt#B«OtBA : 4 5 Ot:, 
fi£)»#ia«^flE* : 1 0 . 6 4 k P a , 

«g^^>^^7 L >l»S:4 0 0 nm<DJ?£lw/S®L*io 
[0 0 5 0] ttl^T, ±IE*V^*xVJK£^s/^y 

^.y^^iftf* : A7WMt^ (S F 6 ) : 5 0 s c 
c rru 

RF/^» : 1 5 0W, 
^^V^H^Wffi^ : 1 . 3 3 P a % 

S^St: t ^34 «r»/ft Lfc Q 
[oo5i] ^<d@l y y^lctot, 

(A 1 ) 0t£*»t>tt£EttJ|3 5*:*J«i"S. - 
9 y >^*#M:, -M^U, 
y : T/U=*V (Ar) ;100scc 

m, 

^/^-/^/<!7— : 4 kW, 

Sffif&g : 1 5 0°C, 

f&mnm^<Df£^i : 0 . 4 7 P a , 

KRSLfco * # >^b45«f i 3 6 S: 3 0 n 

[0 0 5 2] $ b^«*.tf^/<y* y y^lciot, ± 

EUM3 7*AHi-«. - 
«i It, 

y : 7VU=*> (A r ) ; 5 0 s c c 

m „ 

*/<y^x<»7 — : 2 2. 5 kW, 
StKffift : 1 5 OX:. 



/*JK#H«<OEE* : 0 . 4 7 P a , 

IwKJtbfc. *LTT/uS~9^ri»?>*5±Kil*JB3 7 

*o. 5 vmnmzizf&misito 
[0053] v yy77 4—&miz£*) 

b'<*-> (H**») *r»rtU -tit*^** Infill 

Sfc<B-C, £g2*?Uf3 7/ifi3 6^?>^§iaj»S3 

^y^lstWx : BKffc*** (BC1 3 ) ; 6 0 s c 
c m £ (Cl 2 ) ; 9 0 s c c m. 

^ njg/<»7— : 1 . OkW, 
RF^'!7- : 5 0W, 

^y^-V^#ia«^)ffi* : 0. 0 16P a> 

[0 0 5 4] ±127*7^- M»5go8iig^ffi^fcv^ 

(WSi 2 ) eofti^, 09*tf, ftft^^V (T i 
N) , mmit^9> (T i ON) , K 

(T 15 12), WcZ^f^T > (WN) , 5^7* 
xVv-yiNf K (WS i 2 ) , K^t^^^^^V (W 

on) *fcft*ft-fr*«2 

M-Cfflv^^Hi:*!, f^-fxT^ (w) % ^eyy 
x> (Mo) , 3/<;i/h (Co) Srffli^w t^nlflg"e 

[0055] inar^TA-^- n(HtoiHS*»-ett, 
NS, PI*8*^>3y|2iN, 2 1 p±{^ x ^Jg 
fc**J12 2fc»J*Lfc*. NS, ps^i^y^y 
I21N, 2 1 P*SStt3*l£Wtt2 1 A±tf\ ^JRft 
**i2 2t»*tSii*b, A«ft*»* 2 2 «:« 
Ct, NM, PS^ H V>M>12 1N, 2 1 PICK 

k & 5 r <t <b , aaimn fiifr tf a »s* t mmrn 

T-fe-5 0 t<Dtctb, Ni, Pl^lS£'>D3yl2l 
12 1 P^y 

[00 5 6] ^fc, ±IB»ig*ffi«i. 
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[0 0 5 7] £fcH]4<7} (1) {Z^i~£?\Z^ ±|E|fcf^ 

\^tL&mi\L^mm (22) <DRt>v\z x mtn^x^^* 
D^aoT, mt^*^ (t i n) frbftz&mit 
^i4i<b^y^fy (w) fabte%&mm4 2 1 

XMf&-fZZtt>~*imXhZ> 0 ZZXl*. t<D&&3kft 

M4 KDtizmtkftte, -Wilt, 
J&m*?* : *'<v* li : 5 kW, 

y ^?m-m% : T/U=*V (A r) ; 4 0 s c c 
m, (N 2 ) ; 2 0 s c c m, 

X/<*y* y ^^#H^C0ffi^ : 0. 4 7Pa, 
KRJgLfco ^LT#Jl>fl^»f 4 1 &fflx.\t 2 0 nm 

[0 0 5 8] ^^X^b&S&JS/f 4 2 

y y^:J:ot«tS 0 *«>j«g|*fl=tt, 

f&mtf* : ^^^^ y V*V<!7— : 8 kW, 
: 1 5 ox:. 

*>>^;/* y >^#H^ : T/U^V (A r ) ; 1 0 0 s c 
c m , 

^^y^i)y/SI^ES:0. 47Pa, 
^t£/£L/c 0 ^-LT#JSSJf4 2£7 0 nm<ommi~teZ 

[0059] *<r>mz. iififoy yy?y j-&'mz£ 

141, 4114 2, *g*v/|j3>'i2lS:^- = 
yi/lt, Sl^-Mil6Nt*2^-h««16 

s/^v^Kfi, #J;ifi, ^^Di$x 7 f>^f^ 

i^/f : f/U77^^t7/Ut7^f K (SF 

6 ) ; 7 0 s c c m, T/U^>^(Ar) ;70scc 
m, 

^^^V^#H^OEE^ : 0. 7 P a , 

^ PjBcSlijJE : 2 5 0mA, 
s<4TX : 1 0 0 V, 

mmm : or, 

[0 0 6 0] ftv^B4 0 (2) M^l-J; g££a<7) 

1 P t 2 1 A _k(D, 2 jft««-e*-r»»«)A: 

AM 4 l <h , 2 ^eilllt^1-»#oftAffr&*Wi 4 2 £ 

xyf >m : t/U7 7^^rt7/Ut7^ K (SF 
6 ) ; 7 0 s c c m, T/^^> ( A r ) ; 7 0 s c c 



m, 

^ a ftHflg : 2 5 0mA, 
^W77 : 1 0 0 V, 
^•>y^^^#ffl^C0JE^ : 0. 7 P a , 

mm&m. ■. ot, 

[0 0 6 1] *<ofe % ±S,m2<D (2) CJ;otMt 

L, $e>tw±|SSI3^J;oTKWL^:Oi:lRl«HwLTJl 
MieaWi:iE«li:Sr«^:t-5fcftwxattT5o 
[0 0 6 2] *«WW7a7/^- b«3£K:^;b 

%m2mmMm<n-m*. H5wwi««»iHi:±o 
Tiaw-t-So istit ±iaiaiT*iftWLfc<7?t(^«^ 

[0 0 6 3] g|5l:,Tt7^7y^- M»J»tt, ffirfBI9 

yy^>!21 Ni:Pi#IS B V>!l 3^12 1 P <t<TCS 
^2 1AC, NM, PS#g a V>!)^i2 1N, 
2 1 P«fc!9 t>7iettM^Xv>tttt^7MM(OK»ft7 

MK2 1DI1 «^«ttilty> (P) Sr. 1 
X 1 0 18 <@/ c m 3 — 1 X 1 0 2 M@/ c m 3 U^ts^ 
«-e*5 0 — NS^IS B V>y3y|2 1NOt|(D 
^*G4»»Sf±, CTitf 1X10 18 jH/ c m 3 — 1 x 1 o 

2i m/cmimi£xhy , paM s v>!/3yi2ip 

(O^^i^SftSSlj:, 0»J;tfi 1 X 1 0 l8 H/cm 3 
-1X1 02ifi/cm 3 gStfc^o 

[0 0 6 4] ±ISB15t-«to"CBiWbfc»2lllft»ffi(?5 
^ar/u^hiitli, ±E*llll(lifflJM»-e»MLfc 

12 1 Ni:PS^ a V>y ^yl2 1P 2 
1AC, #NS, Pi^ 0 0 0 yij3y|2 1N, 2 IP 

«2 l D^KttbixTv^^t^b. Ni, PM&feik 
^>y^>Jf2iN, 2 l PM-efc^tt»<0teEffi1ftliiB 

[0 0 6 5] ftl;:**?!^ a Typy- Mlii<D«ift# 
ttJc«to*»23Wt»Mlw-««:, H6fc*oTtt0ii- 

i:t¥lK7^hi(aot/Tt 0 ±IBB1- 

ia 5 ± o xtstm istz<D t mm<Dffif&u&\ztem--<Dft 

[0066] 16(7) (1) IC^H-J; flJKf^T/U 

y- h * 1 cnmsmmz ± o x 

KP^Lfccot^^ it, Wi(fLOCOSfti:J;o 

r, ^w»sffi (CT^*i->y =*>mm 1 icikdm 

OS h7y^^WM»il 2 tm2<DMOS f>7> 
^**<OJgf*iW£l 3 fc«r»«H-**^|«ti«l 4£ 

mat-rzo zbizm^&mmtmzx^x. *m&mm 

1 1 ±iC>$r*- hte^ffi (CT^Lfiy- h^it^) 1 5 *m 
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[oo6 7] ^eoi, Wx.tfcvDffi}aot, ±ia*a 

3 4:5 0 nm^f^l«t5o tt^TC V DtetCfc o 
I (2 4) £ 1 0 0 nmWl!Wl:4SJ: 5*w«rtbfc. 
(2 4) mJlSIU2cD (1) tttWLfc© 

[0 0 6 8] #AKS/ (24) &j£ £ 

IT, 

mtmMA : 6 5 or, 
m&»*m : i ormkl 

IE**W^y3^Ji (2 4) te, 0. 5/imgS(?)&g 
Sr#-T^^:Sc^3®S^y SCi/jr*?, ±ET% 

£ trjftft SrfiS;* r t \> 
[0 0 6 9] ftv^S^K^BIOiy^^^SrtTPo ± 

xyfy/^ : l^yu^r— ^^l^^yu^-^^ K (SF 
6 ) ; 7 0 s c c m, T/U^>- (A r ) ; 7 0 s c c 
m, 

^y^V^#H^JE* : 0. 7 P a , 
-^-Y ^ nftfjfifc : 2 5 0mA, 
T* : 1 0 0 V, 

mm&m o°c, 

[0 0 7 0] fe^/<^^yy^:J;ot, 
y-^ (W) ^^4^)^114 l t^fc^v (T i N) 

JWt^a4 i*5j;tfJbE£«/l4 2<0/SBS2M*l±, HI 

Mx.fi, Mf^^li4 1 £2 0 nm^KJIW^y^ 
f 1 >mx^f& U ^JSil 4 2 £ 7 0 n ra<DJKl?^^t^ 

[00 7 1] *:<F>mz. m%<nV yyy^j-SL'ffilzX 

K) fr*J*U f(Di/^h^->^ 7 fy^^ 

2 , &mik&®)m 4 i , yy^>i25jo 

li, ffirEEl4<£> (i) laotKBJLfcx^fy^ft 

fir y > >- >/io ± ^Mfl: J;ot^t§o 
[0 0 7 2] &^T-0 6<D (2) M^-J; ?(::, gE&O 



yy^77^Sii:j:ot, Iiy-hlffi (l 6 
N) i:i5*eB^y3yl2li:»2y-Hffi (1 

6P) £ft3#ig B v>y 3 yf2 i t^sns^t 

K#6S^fiIi£2 lAlMPm^u^ h'<* — 

■c, ±e»^««2ia±(7), 2 ^flue-e^-rgp^^ 

Il41i:2 *««-e*-t"SB»<D4|R^»IB 42^ 
»*-T5o ^^^^#[3, flfrEEUo (2) 13 

[0073] »ct ^-e±E*&«« 2 1 Aizm&miz^m 

iot, CTifiyW^-^ (P + ) «r±E*&««2 1 
-Wi: IT, 

flT*>i&*:£*/U:¥— : 1 0 k e V— 1 0 0 k e V<7}g£B 
K— Xfi : 7 X 1 0 l5 fd/ c m 2 ~ 1 X 1 0 l7 f@/ c m 

fee 

[0 0 7 4] -ttf>SL ±IBEI2^ (2) tCjZoTf^L 

[0075] &v *-eig 6^(3) ^-f- j; 9 \z % y — * 

■ Ki/^yWWrttSfcA^t^ttAt^ hi 

<dd yy77^-s»aot, IlWMOS Y^l/V 
x*<DMf&m&l 2l:«j*Sti5y-^ • K^vl«c 

f±, ±eKSA7tctttitt2 i D»«?«ffi!w»A$n 

yaAffiCiot, NS^tttttlT, 09*.fifcSt>f 
^> (As + ) WtyftAtSo Z<D4*>i3LA3kft 
fi, — «i: LT, 

JT*ii&*^-*/U*— : 3 0 k e V, 
K— XS : 5 x 1 0 15 fl§/ c m 2 , 

^Kjeufco tuy^- K^>n«i7 (is) 

*J&f8rrz>b t tic, Na^ 8 V/^y|2iN^ 
££JS)§4 1 <b&JR{L^g4 2 ti:«totNMl 

(is) iiEiffi^ftyc^$n^fc^, 0 

^Ji^8&L/c 0 -tog. ifEU/^M^y^ W^: 

[0 0 7 6] ftv^-eiawoy y^^^^-a^tcio 
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T, 3I2OTMOS t>7>isX-!><OMl8.mi$l 
ttz>y-x • K^v««±*sJ:vy- MBiSIl 6 ±(3 
MPSBS:*-r5Uv ? ^ h^^-^ {0^«BS) ZMffc-t 
-5. ;fflW^h/^-y|i, ±fES-^®i^2 l A US 

"C, W;ttf- 7 y<fc* (BFj*) Sri" ^ 

JT^ji*^-*/"""?— : 2 5 k e V, 
K—Xfi : 3 x l 0 16 <1/ c m 2 , 
iriS^LfCo tLty-x- KWXi«19 (2 0) 
&*J&-r<5fc£t>£. Pl*8*f!)3i'l2lP«:» 
fiSifc. rroi^iat, PS#g 8 v>!)3yi2ip 
b&mm* i k&mvc^mm* 2ti:io-cps<?)i2 
6 p«sn5. **. ±tay-^ • k 

■"f^W* (2 0) (±Elffi#M{IiJlc^fi)c$tt5fc«6. El 
if T •> V Jo <fc ifciM&SK ±otii«, * Jb\ 

[0 0 7 7] ^r<TC^ SfJtai2l3{Cj:oTlft?gL7 t c<7> < t[5l 

[0 0 7 8] ±.%dmG\zSLoX®m\^tLT=.T/\s¥—Y 

|!?Lfc«9im«<rc3S£$r3g1-5£ tfc'w, NS, PI# 
g a V>^yS2 IN, 2 1 PM£ffi*&7t«4ftffitt2 
lDSr^fiRLfcro-e. NS!, PlMI'/!l =>S 2 1 

n, 2 i pm-ew«zi£ftoJfitit<fc5. 

[00 7 9] *fctt*<D»«tt««>lf ft-?**"?* 5 

[0080] ftjo. ±.m&mi&jfmx®.w ^tzmmum 

(4. CVDft, !) ^^^PS^SJxS- i:l±/«C 

<< ItCVDfe ^^D^, jKff&q'fr'SKL 

Z>*sV K (T i S i 2 ) KHJfeSil*;: tl4* 
<, fiajxf^^/H- (Co) , ~y>rjV (Ni) , 
yxT's (W) , 6& (P t) , ^3 = ^A (Z 
r) , a7^7^ (Hf) f©->yt^KTfcottJ: 
i\ 5 fete, ±EEiLfcIi:HJE 

*m#mw<o±i&izMLxmRX'Z 

[00 8 1 ] 

[*9!<B«lS] £A±, KMLfci^^JBWW^aTyU 



x\ mimmm<n£&ik>->j =>>>mt&2mmm<n£'& 
a H B ->!) =^irwtss(75Prgr% &mi§i6£if-&mit'&w>) 

m&mcx*m<to<DW:WU±&Zti:i>\ £fc. Hits 

->y ^^<tm2 5gms?<73#*s B B B->y = 
is*. mim9m<o&*Mi*s9 ='>mkm2>*mw<n&i& 

A-> y 3 vJIi:«>|BI-Cfc^tt«<olSSt£1R - iiB*Jt< * 
[0 0 8 2] «fl©f^7/l'y- h«it<7?Sait^j£(C 

i mmm<n&'&ik -> y => >m t m 2 mmm o^&ji •> y 

ji t &mit-&®>m h c -c a -> y => »~ k- f 

1 -> y =■ v;i t us 2 isso#gf a •> y 

«s»flE*s n ffifetw* «is*ft-e 
(±, jsi, m2i&mm<n£&ik><v ayimcxixT 

[nu ^pjwr^r^y- hmmizmiozmi mm 
Bm<7>i&wmxfoz> 0 

T.mmx'foz>o 

[03] ^ 1 mmmm^mmnmm -e**. 

[H4] MSi**»J»w»jS*iEfe»-:«fc«9J«>K3SXS 
IH15] **Wro9 f ar/uy-H»jSI-«fc4*2^tt 

mmnnwmxabz, 

[El 7 ] ««MO S L S I 7»n-fe^0lJ«r*^-§a5tXS 

[??^-rofftBJ] 
16N 

16P *2y-htft 

2 1 A 
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2 i D K«1K7MWH« 
2 IN Nl#JSA*>!l3>i 
2 IP PS^Ir/U =J^JB 



[Ell] 




18 20 
(2) 



2 2 &mit&vom 

4 1 &JKJI 

4 2 &JRft:^Jf 

[H)2] 

<f*y&* (As + ) ^>f/^(B*) 



2IN 22 2IP 25(24) 




t- Mt*3& f&#£M&4>M&I& SI 
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(14] [06] 
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